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Role of Software in Automotive Systems
– Safety airbag
– Anti-lock brake system
– Adaptive cruise control
– Electronic stability 

control
– Power assisted steering
– X-by wire
– Navigation
– Intelligent Parking 

Assistance
– Multimedia – onboard 

entertainment
– …



Quality of Software
Dependability and other quality requirements are 

crucial
• Safety
• Reliability
• Availability
• Cost
• Maintainability
• Performance / Response Time
• Energy consumption
• …



Quality Evaluation
• Testing is insufficient !

– Failure rates under 10-6 h-1

– Safety requirements
– Intermittent failures
– Race conditions

• Mathematical, statistical Models are often used to abstract the 
quality attributes
– Software component models
– Tasks and Scheduling
– ECU execution models
– Communication
– Environment/User Models



Architecture Optimization
• Deployment
• Redundancy allocation
• Hardware/Software Component selection
• Hardware/Software Parameter 

configuration
• Scheduling
• …



Architecture Design Challenge -I 
• Conflicting nature
• Trade-offs are necessary in 

the system design
• Huge Design Space

– Eg. Deployment of 
Software Comps to ECUs 
can be 1000100.

• How to Find best possible 
trade offs?
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Architecture Design Challenge II 
• The models are based on 

point estimates.
– Estimates are subjected to 

variations and impact of 
this variation is significant

– Factor of uncertainty is 
there

– Manufacturer (OEM)’s 
estimation may not capture 
exact operational 
characteristics of the 
component

– In automotive domain, 
usage of the system, 
environment etc. have a 
large variance

• How to find alternatives that 
can withstand uncertainties?
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Robust Architecture Optimization Approach



Architecture Evaluation under Uncertainty



ArcheOpterix Framework



Image area
(delete this box, replace with your image)

Example



Image area
(delete this box, replace with your image)

Robust Optimization Results
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